14 Reliability of an examination procedure that is used for treatment decision-making is considered 15 a prerequisite for its validity (Streiner and Norman 2003; Portney and Watkins 2008) . The reliability of 16 manual assessments of spinal stiffness has been extensively studied and systematically reviewed 17 (Seffinger et al. 2004; van Trijffel et al. 2005; Stochkendahl et al. 2006; Schneider et al. 2008) 
18
Although estimates of reliability of manual assessment vary widely, with some studies reporting good 19 reliability and others reports reliability no better than chance, systematic reviews report substantial 20 qualitative deficits with the majority of these studies (Seffinger et al. 2004; van Trijffel et al. 2005;  M A N U S C R I P T
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studies of intervertebral motion assessment of the lumbar and cervical spine (van Trijffel et al. 2005) 23 found that only four out of 19 included studies were performed in patients with neck and back pain and 24 that only three of the 19 studies included examiners that were blinded to each other's assessments.
25
Although inconclusive due to these qualitative shortcomings, common findings of poor reliability,
26
especially by higher quality studies (van Trijffel et al. 2005; Schneider et al. 2008 ) have led many 27 researchers and clinicians to question the continued use of manual assessments of spinal stiffness as a 28 part of the clinical examination (Wainner 2003; Seffinger et al. 2004; Landel et al. 2008 ).
29
Establishing validity for an examination procedure depends upon the procedure's intended use.
30
Despite having poor reliability, some evidence suggests that manual assessment of spinal stiffness may 
Materials and Methods
63
Participants
64
Volunteers with LBP were recruited from local physical therapy clinics and a university campus was then instructed to take a normal breath in and out and hold the breath at the end of exhalation.
106
Towards the end of exhalation, the examiner started the indentation procedure at the preload of 5 N and 107 progressed to a maximum load of 60 N before being automatically withdrawn. 60N was selected based 108 on extensive pilot testing and was found to be an appropriate maximal load that adequately challenged measures of spinal stiffness of L3 (GS and TS) were assessed using Spearman's rho correlation analysis.
124
Measurements were then dichotomized in order to calculate diagnostic utility estimates. Manual 125 spinal stiffness outcomes were categorized into those judged by the clinician assessor to be 126 "hypomobile" vs. "normal or hypermobile". Indentation measures (GS and TS) were dichotomized 127 using two different distribution-based cut-offs of "stiffness", greater than vs. less than the sample mean 128 and greater than vs. less than one standard deviation above the sample mean. Point estimates and 95% 129 confidence intervals of sensitivity, specificity, and positive and negative likelihood ratios for each 130 different criterion cut-off were calculated using an excel-based calculator downloaded from the Based on 2x2 contingency tables (Table 5) , sensitivity, specificity, and positive and negative likelihood ratios of "hypomobility" are displayed in Table 6 using two cut-offs of stiffness M A N U S C R I P T
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Manual assessment of spinal stiffness 8 (GS). Regardless of the cut-off, sensitivity and specificity estimates were low (0.20-0.45) and likelihood 155 ratios were generally not statistically different from 1, indicating a judgement of "hypomobile" does not 156 significantly change the post-test likelihood of a participant being "stiff".
157
Of the anthropometric variables entered into the stepwise hierarchical linear regression, only 158 BMI was retained after step one (Table 4) 
162
As an additional control measure to ensure that pain with manual assessment was not 163 confounding other analyses, we examined the point-biserial correlation between "pain with L3 
215
Perhaps the most salient limitation of the current study is that only one aspect of manual 216 assessment of the spine was evaluated. The examiner simply rated passive accessory vertebral motion 217 as "hypomobile", "normal", or "hypomobile" and did not attempt to qualify different components of Another limitation of the current study is that, regardless of the specific location of the subject's M A N U S C R I P T 
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